Physiological concentrations of thyrotropin increase cytosolic calcium levels in primary cultures of human thyroid cells.
The activity of TSH, the main regulator of growth and differentiation in the thyroid, has been mainly related to the activation of the adenylyl cyclase cascade. TSH also activates phospholipase-C and -A2; these effects, however, have been reported to require concentrations of the hormone up to 1000-fold higher than those effective on adenylyl cyclase, suggesting that the main physiological mechanism involved in the action of TSH is the activation of this enzyme. Using primary cultures of human thyroids, we here show that physiological concentrations of TSH (0.01-10 mU/L) are also able to increase intracellular Ca2+ levels. Cells were loaded with the fluorescent Ca2+ probe fura-2 and analyzed by single cell Ca2+ recording. The basal Ca2+ level was 105 +/- 30 nmol/L, and physiological concentrations of TSH increased it by 2- to 7-fold. The Ca2+ increase was transient and lasted up to 10 min. It is also shown that the TSH-dependent Ca2+ increase involves both the activation of phospholipase-C and the entry of extracellular Ca2+. TSH (100-10000 mU/L) increased cAMP levels by up to 20-fold in parallel experiments performed on the same cell preparations. These data demonstrate that physiological concentrations of TSH are able to increase cytosolic Ca2+ levels, indicating that this second messenger might directly mediate the action of this hormone in the thyroid.